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THE IDENTIFICATION OF L-KYNURENINE AS THE CAUSE OF
FLUORESCENCE OF THE HAIR OF THE LABORATORY RAT *
GERBERT REBELL, JOHN H. LAMB, M.D., ALBOLGHASSEM MAHVI, MS.
AND H. RONALD LEE, B.S.
In a previous report the writers described the extraction and chromato-
graphic separation of fluorescent material from the hair of albino laboratory
rats (1). This substance which imparts to the hair a bright and unique fluores-
cence (Fig. 1) has now been identified as L-kynurenine. No previous report of
the isolation of kynurenine from hair is known to the writers.
FIG. 1: Adult albino laboratory rat viewed under 3660 A ultra violet light. Arrows point
to areas where the hair does not fluoresce. These areas are the nose, lips, vibrissae, ears,
eye rims, feet, and tail.
METHODS AND RESULT5
In the preparation and purification of the previously described F1 fluorescent substance
for study, 50 gram samples of clean, blood free albino rat hair were first thoroughly washed
with six separate changes of 2500 ml of distilled water, with constant stirring, 15 minutes
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FIG. 2: Chromatographic separation of fluorescence substances from rat hair viewed
under 3660 A ultra violet light. (a) rat hair extracted at 50°C for 48 hours. (b—f) successive
15 minute extracts at boiling temperature (100°C). F1 is converted into F2 and F2. Observed
the slow decrement in the apparent amount of F2 obtained by successive extracts. A method
of obtaining complete or near complete extraction of those fluorescent components in rat
hair has not been achieved.
L-KYNURENINE AND FLUORESCENCE OF THE HAIR 473
per change, followed by 4 hours extraction and drying with 2500 ml acetone and then ether,
respectively. The clean, fat-extracted, air dried hair was ground in a hammer mill and
powdered for 48 hours in a ball mill. The powdered hair was extracted in de-ionized water
at 50°C. At this temperature very little F, suffered decomposition into fluorescent sub-
stances F2 and F3 such as rapidly occurred at boiling temperature 100°C (Fig. 2). The
temperature 50°C also prevented decomposition of the extract by bacteria. The concen-
trated extract was then streaked on sheets of Whatman No. 3mm paper and developed in
the descending direction for 12 hours with a 2:4:2:2: n-butanol, methanol, benzene, and
water solvent. The paper was dried and the strips of F1 were cut out and eluted with dis-
tilled water at room temperature. The TJV absorption spectrum of this purified F, eluent
was obtained with a Beckman DU spectrophotometer. The maxima at 256 and 360 milli-
micra and the shape of the curve corresponded well with that of kynurenine (Fig. 3).
A chromatographic comparison was then made between F1 extract and a
sample of DL-kynurenine purchased from Bios Laboratories, Inc., (Fig. 4).
The ascending technic using the neutral and acid solvents previously described
was employed. The spot of F1 corresponded in position with that of L-kynure-
nine (2, 3). In addition a 0.2% aqueous solution of DL-kynurenine was auto-
claved for 30 minutes at 15 lb. pressure. Chromatograms of the autoclaved
DL-kynurenine were made and spots corresponding to F2 and F3 derivatives
of F1 were obtained.
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FIG. 3: Ultra violet absorption of purified F1 extractive from rat hair. Maxima at 256
and 360 millimicra correspond to those of kynurenine.
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FIG. 4: Chromatogram of anthranilic acid obtained by incubating purified F1 extract
with Pseudomonas fluorescens TR-23, known to oxidize L-tryptophan and L-kynurenine
through the aromatic pathway. Chromatogram sprayed with Ehrlich's reagent.
Bacterial contamination of F1 extract resulted in a spectrum of derivatives
among which were compounds corresponding in color and position to kynurenic
acid and anthranilic acid. Pseudomonas fluorescens, strain TR-23 f, known
to oxidize L-kynurenine via the aromatic pathway to anthranilic acid (4) was
then incubated with F1 elution in the presence of 0.1 % yeast extract and
t Generously supplied by Dr. R. Y. Stanier.
I OM S I
Fin. 5: Chromatogram of F1, DL-kynurenine (K), and derivatives of each obtained by
autoclaving, observed under 3660 A ultraviolet light. Observe that F2, originally obtained
in a purified form by elution from chromatogram strips (see Fig. 2), has during the course
of 2 months storage at 10°C changed in large part to F3, with the appearance of a small
amount of apparent kynurenic acid (KA). F2(a) is also shown obtained by autoclaving
commercially obtained DL-kynurenine. The corresponding spot of F3 is too faint to detect
in the photograph. The degradation of DL-kynurenine apparently does not occur as readily
as that of the rat hair extract itself. Duplicate chromatograms are shown, developed with
neutral n-butanol, methanol, benzene, water solvent (NS), and with the same solvent
acidified by the addition of one part acetic acid (AS).
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FIG. 6: Chromatogram of DLkynurenine and F1 extractive visualized by Ehrlich's
reagent and by ninhydrin.
anthranilic acid was obtained from the preparation after incubation at 30°C
for 3 days (Fig. 5).
Chromatograms were sprayed with reagents giving characteristic colors
with kynurenine and in all cases the results duplicated those obtained with
DL-kynurenine: ninhydrin, rose purple; Ehrlich's reagent, orange; and diao-
tization with HC1 and NaNO3 followed by hexyiresorcinol, yellow after hexyl-
resorcinol (5).
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DISCUSSION
Because of the rapid degredation of F1 to F2 and F3, extraction of rat hair
by boiling, described in our previous publication, has not proved practical.
Complete extraction of the L-kynurenine in a sample of rat hair has not been
achieved by these methods. The compound is apparently bound firmly to the
keratin structure of the hair. The fluorescence occurs in pigmented laboratory
rats, Rallus norvegicus, as well as in albino rats, although an apparent masking
of the fluorescence by melanin occurs. The non fluorescent areas of the rat
correspond closely with the areas which exhibit cutaneous edema following
the parenteral injection of dextran and other polymers (6, 7). Since there is
evidence that the local release of 5-hydroxytryptamine plays a maj or role in
the production of this edema (8, 9, 10), an interesting inverse correlation be-
tween the concentration of 5HT in the skin and kynurenine in the hair may
occur.
SUMMARY
Aqueous extraction of the hair of albino laboratory rats yielded a fluorescent
material having the ultra violet absorption spectrum and chromatographic
properties of L-kynurenine. This material is apparently responsible for the
unique fluorescence of rat hair.
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